Defects of immune regulation in the presenilin-1 mutant knockin mouse.
Mutations in the presenilin-1 (PS1) gene are causally linked to early-onset Alzheimer's disease (AD). Studies of neurons suggest that PS1 mutations result in a gain-of-function, which perturbs calcium regulation and increases cell vulnerability to apoptosis. Alterations in immune cell function have also been demonstrated in AD, and a role for PS1 in immune regulation has been suggested recently. We now report that splenocytes from PS1-mutant (M146V) knockin mice exhibit increased caspase activity, abnormal calcium regulation and aberrant mitochondrial function. Isolated splenic T cells from PS1-mutant mice respond poorly to proliferative signals and have downregulated cluster designation 3 and interleukin (IL)- 2-receptor expression necessary for a normal T-cell immune response. Thus, adverse effects of a mutation that causes AD on immune function that involves perturbed calcium regulation and cytokine signaling in lymphocytes, and associated sensitivity of lymphocytes to apoptosis are demonstrated. These findings suggest that abnormalities in immune function might play major roles in the pathogenesis of AD.